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(54) Pixel and organic light emitting display using the same

(57) A pixel (10) for an organic emitting display in-
cludes afirst transistor (P1) coupled between a first pow-
er source (ELVDD) and a first node (N1), the first tran-
sistor (P1) including a gate electrode coupled to a second
node (N2), an organic light emitting diode (OLED) cou-
pled between the first node (N1) and a second power
source (ELVSS), a second transistor (P2) for supplying
a data signal to the second node (N2) in response to a
scan signal, a third transistor (P3) having a source elec-

trode (106a) and adrain electrode (106b) electrically cou-
pled to each other, the third transistor (P3) being coupled
between the first power source (ELVDD) and the second
node (N2), and a fourth transistor (P4) having a source
electrode and a drain electrode electrically coupled to
each other, the fourth transistor (P4) being coupled be-
tween the second node (N2) and the first node (N1).
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Description
BACKGROUND
1. Field

[0001] Embodiments relate to a pixel and an organic
light emitting display using the same.

2. Description of the Related Art

[0002] Recently, various flat panel displays (FPD) ca-
pable of reducing weight and volume, which are disad-
vantages of cathode ray tubes (CRT), have been devel-
oped. The FPDs include liquid crystal displays (LCD),
field emission displays (FED), plasma display panels
(PDP), and organic light emitting displays.

[0003] Among the FPDs, the organic light emitting dis-
plays may display images using organic light emitting
diodes (OLED) that generate light by the re-combination
of electrons and holes. The organic light emitting display
may have a high response speed and may be driven with
low power consumption.

[0004] The organic light emitting display may be divid-
ed into a passive matrix type (PMOLED) and an active
matrix type (AMOLED) in accordance with a method of
driving the OLEDs in the display.

SUMMARY

[0005] According to an embodiment, there is provided
a pixel including a first transistor coupled between a first
power source and afirst node, the first transistor including
a gate electrode coupled to a second node, an organic
light emitting diode (OLED) coupled between the first
node and a second power source, a second transistor
for supplying a data signal to the second node in re-
sponse to a scan signal, a third transistor having a source
electrode and a drain electrode electrically coupled to
each other, the third transistor being coupled to the first
power source and the second node, and a fourth tran-
sistor having another source electrode and another drain
electrode electrically coupled to each other, the fourth
transistor being coupled between the second node and
the first node.

[0006] The data signal may have a first voltage or a
second voltage set to have a larger value than the first
voltage.

[0007] The third transistor may be configured to oper-
ate as a MOS capacitor when a data signal having the
first voltage is supplied to the second node. The fourth
transistor may be configured to operate as a MOS ca-
pacitor when a data signal having the second voltage is
supplied to the second node.

[0008] The third transistor may be configured to be
driven in a strong inversion mode when the data signal
having the first voltage is supplied to the second node.
The fourth transistor is configured to be drivenin a strong
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inversion mode when the data signal having the second
voltage is supplied to the second node.

[0009] The thirdtransistor and the fourth transistor may
each include a semiconductor layer on a substrate, a
gate insulating layer on the semiconductor layer, a gate
electrode on the gate insulating layer, an interlayer insu-
lating layer on the gate electrode and the gate insulating
layer. The source electrode and the drain electrode of
the third transistor and the other source electrode and
other drain electrode of the fourth transistor may be on
the interlayer insulating layer and may be electrically cou-
pled to the semiconductor layer through contact holes in
the gate insulating layer and in the interlayer insulating
layer.

[0010] The source electrode, the drain electrode, the
other source electrode and the other drain electrode may
be in a form of one plate above the gate electrode. A
plurality of contact holes may be formed at an edge of
the plate such that a contact area between the source
and drain electrodes and the semiconductor layer of the
third transistor and another contact area between the oth-
er source and drain electrodes and the semiconductor
layer of the fourth transistor are increased.

[0011] The first to fourth transistors may be PMOS
transistors or NMOS transistors.

[0012] According to an embodiment, there is provided
an organic light emitting display, including a pixel unit
including pixels coupled to scan lines, data lines, a first
power source, and a second power source, a scan driver
for supplying scan signals to the pixels through the scan
lines, and a data driver for supplying data signals to the
pixels through the data lines, wherein each pixel includes
an organic light emitting diode (OLED) coupled between
afirstnode and the second power source, afirsttransistor
coupled between the first power source and the firstnode,
the first transistor including a gate electrode coupled to
a second node, a second transistor for supplying a data
signal to the second node in response to a scan signal,
a third transistor having a source electrode and a drain
electrode electrically coupled to each other, the third tran-
sistor being coupled between the first power source and
the second node, and a fourth transistor having another
source electrode and another drain electrode electrically
coupled to each other, the fourth transistor being coupled
between the second node and the first node.

[0013] The data signal may have a first voltage or a
second voltage, the second voltage having a larger value
than the first voltage.

[0014] The third transistor may be configured to oper-
ate as a MOS capacitor when the data signal having the
first voltage is supplied to the second node. The fourth
transistor may be configured to operate as a MOS ca-
pacitor when the data signal having the second voltage
is supplied to the second node.

[0015] The third transistor may be configured to be
driven in a strong inversion mode when the data signal
having the first voltage is supplied to the second node.
The fourth transistor may be configured to be driven in a
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strong inversion mode when the data signal having the
second voltage is supplied to the second node.

[0016] Thethirdtransistor and the fourthtransistor may
each include a semiconductor layer on a substrate, a
gate insulating layer on the semiconductor layer, a gate
electrode on the gate insulating layer, an interlayer insu-
lating layer on the gate electrode and the gate insulating
layer. The source electrode and the drain electrode of
the third transistor and the other source electrode and
other drain electrode of the fourth transistor may be on
the interlayerinsulating layer and may be electrically cou-
pled to the semiconductor layer through contact holes in
the gate insulating layer and in the interlayer insulating
layer.

[0017] The source electrode, the drain electrode, the
other source electrode and the other drain electrode may
be in a form of one plate above the gate electrode.
[0018] A plurality of contact holes may be formed at an
edge of the plate such that a contact area between the
source and drain electrodes and the semiconductor layer
of the third transistor and another contact area between
the other source and drain electrodes and the semicon-
ductor layer of the fourth transistor may be increased.
[0019] The first to fourth transistors may be PMOS
transistors or NMOS transistors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, together with the
specification, illustrate exemplary embodiments, and, to-
gether with the description, serve to explain the princi-
ples.

[0021] FIG. 1is aview illustrating an organic light emit-
ting display according to an embodiment.

[0022] FIG. 2is aview illustrating a pixel of the organic
light emitting display of Fig. 1 according to an embodi-
ment.

[0023] FIG. 3 is a waveform chart illustrating a method
of driving the pixel of FIG. 2.

[0024] FIG. 4 is aview illustrating a pixel of the organic
light emitting display of Fig. 1 according to another em-
bodiment.

[0025] FIG. 5 is a view illustrating the section of the
pixel of FIG. 2.

[0026] FIG. 6 is a layout diagram illustrating the pixel
of FIG. 5.

[0027] FIG. 7 is a view illustrating the section of a pixel
when each of the source and drain electrodes of a third
transistor and the source and drain electrodes of a fourth
transistor is formed above each of the gate electrode of
the third transistor and the gate electrode of the fourth
transistor as one plate.

[0028] FIG. 8 is a layout diagram illustrating the pixel
of FIG. 7.

[0029] FIG. 9 is a layout diagram illustrating a pixel in
which contact holes are additionally formed.
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DETAILED DESCRIPTION

[0030] Detailed items of the other embodiments are
included in detailed description and drawings.

[0031] Embodiments will now be described more fully
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.
However, these may be embodied in many different
forms and should not be construed as being limited to
the embodiments set forth herein. In the drawings, when
a partis coupled to another part, the part may be directly
coupled to another part and the part may be electrically
coupled to another part with another element interposed.
In the drawings, parts that are not related to the embod-
iments may be omitted for clarity of description. The same
reference numerals in different drawings represent the
same element, and thus their description will be omitted.
[0032] Hereinafter, a pixel according to an embodi-
ment and an organic light emitting display using the same
will be described with reference to the embodiments and
the drawings for describing the embodiments.

[0033] FIG. 1isaview illustrating an organic light emit-
ting display according to an embodiment.

[0034] Referring to FIG. 1, the organic light emitting
display according to the embodimentincludes a pixel unit
20 including pixels 10 coupled to scan lines S1 to Sn,
data lines D1 to Dm, a first power source ELVDD, and a
second power source ELVSS, a scan driver 30 for sup-
plying scan signals to the pixels 10 through the scan lines
S1 to Sn, and a data driver 40 for supplying data signals
to the pixels 10 through the data lines D1 to Dm. The
organic light emitting display may further include a timing
controller 50 for controlling the scan driver 30 and the
data driver 40.

[0035] Eachofthe pixels 10is coupled to the first power
source ELVDD and the second power source ELVSS.
[0036] Each of the pixels 10 that receive the first power
source ELVDD and the second power source ELVSS
generates light corresponding to a data signal by the cur-
rent that flows from the first power source ELVDD to the
second power source ELVSS via an organiclight emitting
diode (OLED).

[0037] The scan driver 30 generates the scan signals
by the control of the timing controller 50 and supplies the
generated scan signals to the pixels 10 through the scan
lines S1 to Sn.

[0038] The data driver 40 generates the data signals
by the control of the timing controller 50 and supplies the
generated data signals to the pixels 10 through the data
lines D1 to Dm.

[0039] In addition, the data driver 40 may operate so
that the data signals have a first voltage V1 or a second
voltage V2. Here, the second voltage V2 may be set to
be larger than the first voltage V1.

[0040] FIG. 2 is a view illustrating a pixel according to
an embodiment. InFIG. 2, for convenience sake, the pixel
10 coupled to the nth scan line Sn and the mth data line
Dm will be illustrated.
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[0041] In particular, in this embodiment, transistors P1
to P4 that constitute the pixel 10 may be p-type metal
oxide semiconductor field effect (PMOS) transistors.
[0042] Referring to FIG. 2, each of the pixels 10 ac-
cording to an embodiment includes an organic light emit-
ting diode (OLED) and a pixel circuit 12 coupled to the
data line Dm and the scan line Sn to control the amount
of current supplied to the OLED.

[0043] The anode electrode of the OLED may be cou-
pled to the pixel circuit 12 and the cathode electrode of
the OLED is coupled to the second power source ELVSS.
The OLED generates light of predetermined brightness
to correspond to the current supplied from the pixel circuit
12.

[0044] The pixel circuit 12 controls the current that
flows from the first power source ELVDD to the second
power source ELVSS via the OLED to correspond to the
data signal supplied to the data line Dm when the scan
signal is supplied to the scan line Sn. Therefore, the pixel
circuit 12 may include a first transistor P1, a second tran-
sistor P2, a third transistor P3, and a fourth transistor P4.
[0045] The OLED is coupled between a first node N1
andthe second power source ELVSS. In detail, the anode
electrode of the OLED may be coupled to the first node
N1 and the cathode electrode of the OLED may be cou-
pled to the second power source ELVSS.

[0046] The first transistor P1 as a driving transistor
generates the current corresponding to the data signal
supplied to the gate electrode of the first transistor P1 to
supply the generated current to the OLED. Therefore,
the first transistor P1 is coupled between the first power
source ELVDD and the first node N1 and the gate elec-
trode of the first transistor P1 is coupled to a second node
N2.

[0047] In detail, the source electrode of the first tran-
sistor P1 may be coupled to the firstpower source ELVDD
and the drain electrode of the first transistor P1 may be
coupled to the first node N1.

[0048] The second transistor P2 may supply the data
signal to the second node N2 in response to the supply
of the scan signal. The second transistor P2 is turned on
when the scan signal is supplied from the scan line Sn
and supplies the data signal from the data line Dm to the
gate electrode of the first transistor P1.

[0049] Therefore, the first transistor P1 generates the
current corresponding to the voltage level of the data
signal supplied to the gate electrode thereof to supply
the generated current to the OLED.

[0050] In detail, the gate electrode of the second tran-
sistor P2 may be coupled to the scan line Sn, the source
electrode of the second transistor P2 may be coupled to
the data line Dm, and the drain electrode of the second
transistor P2 may be coupled to the second node N2.
[0051] The third transistor P3 may operate as a kind
of metal oxide semiconductor (MOS) capacitor. The
source electrode of the third transistor P3 may be elec-
trically coupled to the drain electrode of the third transistor
P3. In detail, the source electrode and the drain electrode
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of the third transistor P3 may be coupled to the first power
source ELVDD, and the gate electrode of the third tran-
sistor P3 may be coupled to the second node N2. There-
fore, the source and drain electrodes of the third transistor
P3 may be electrically coupled to each other and may be
electrically coupled to the source electrode of the first
transistor P1.

[0052] In particular, when a voltage (for example, the
first voltage V1 of the data signal) low enough - so that
achannelis formed in a semiconductor layer - is supplied
to the gate electrode of the third transistor P3, the sem-
iconductor layer and the gate electrode of the third tran-
sistor P3 between which a gate insulating layer is inter-
posed may operate as one capacitor having predeter-
mined capacitance.

[0053] The fourth transistor P4 may operate as a kind
of MOS capacitor like the third transistor P3. The source
electrode and the drain electrode of the fourth transistor
P4 may be electrically coupled to each other. In detail,
the source and drain electrodes of the fourth transistor
P4 may be coupled to the second node N2, and the gate
electrode of the fourth transistor P4 may be coupled to
the first node N1. Therefore, the source and drain elec-
trodes of the fourth transistor P4 may be electrically cou-
pled to each other and may be electrically coupled to the
gate electrode of the first transistor P1.

[0054] In particular, when a voltage (for example, the
second voltage V2 of the data signal) high enough - so
that the channel is formed in the semiconductor layer -
is supplied to the source and drain electrodes of the fourth
transistor P4, the semiconductor layer and the gate elec-
trode of the fourth transistor P4, between which the gate
insulating layer is interposed, may operate as one ca-
pacitor having predetermined capacitance.

[0055] The first node N1 may be defined as a contact
point at which the anode electrode of the OLED, the drain
electrode of the first transistor P1, and the gate electrode
of the fourth transistor P4 are coupled to each other.
[0056] The second node N2 may be defined as a con-
tact point at which the gate electrode of the first transistor
P1, the drain electrode of the second transistor P2, the
gate electrode of the third transistor P3, and the source
and drain electrodes of the fourth transistor P4 are cou-
pled to each other.

[0057] The first power source ELVDD as a high poten-
tial power source is coupled to the source electrode of
the first transistor P1.

[0058] The second power source ELVSS as a low po-
tential power source having a voltage of a lower level
than the first power source ELVDD is coupled to the cath-
ode electrode of the OLED.

[0059] FIG. 3is a waveform chart illustrating a method
of driving the pixel of FIG. 2. Hereinafter, referring to
FIGS. 2 and 3, the operation of the pixel 10 according to
the embodiment will be described.

[0060] First, in a first period T1, a scan signal having
a voltage of a low level is supplied and a data signal
having the first voltage V1 is supplied.
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[0061] As the scan signal is supplied, the second tran-
sistor P2 is turned on and the data signal is supplied to
the second node N2 by the turned-on second transistor
P2.

[0062] The data signal supplied to the second node N2
has the first voltage V1, which is a sufficiently low voltage
such that, as the first voltage V1 is supplied to the gate
electrode of the third transistor P3, a channel is formed
in the semiconductor layer of the third transistor P3 so
that the third transistor P3 operates as a MOS capacitor.
[0063] However, as the first voltage V1 is supplied to
the source and drain electrodes of the fourth transistor
P4, since the channel is not formed in the semiconductor
layer of the fourth transistor P4, the fourth transistor P4
does not operate as a MOS capacitor.

[0064] Therefore, a voltage corresponding to a differ-
ence between the first power source ELVDD and the first
voltage V1 may be charged in the third transistor P3 that
operates as a MOS capacitor so that the gate-source
voltage of the first transistor P1 may be uniformly main-
tained until a next scan signal is supplied. Thus, the first
transistor P1 generates current corresponding to the cor-
responding gate-source voltage so that the OLED may
emit light.

[0065] Then,ina second period T2, a scan signal hav-
ing a voltage of a low level is supplied and a data signal
having the second voltage V2 is supplied.

[0066] As the scan signal is supplied, the second tran-
sistor P2 is turned on and the data signal is supplied to
the second node N2 by the turned-on second transistor
P2.

[0067] The data signal supplied to the second node N2
has the second voltage V2, which is a sufficiently high
voltage such that, as the second voltage V2 is supplied
to the gate electrode of the third transistor P3, the channel
is not formed in the semiconductor layer of the third tran-
sistor P3, and the third transistor P3 does not operate as
a MOS capacitor.

[0068] However, as the second voltage V2 is supplied
to the source and drain electrodes of the fourth transistor
P4, the channel is formed in the semiconductor layer of
the fourth transistor P4 so that the fourth transistor P4
operates as a MOS capacitor.

[0069] Therefore, a voltage corresponding to a differ-
ence between the second voltage V2 and the voltage
(the anode electrode voltage of the OLED) of the first
node N1 may be charged in the fourth transistor P4 that
operates as a MOS capacitor so that the first transistor
P1 is turned off, until a next scan signal is supplied, to
stop the emission of the OLED.

[0070] Thus, in thefirstperiod T1 where the data signal
having the first voltage V1 is supplied, the third transistor
P3 may operate as a MOS capacitor. However, in the
second period T2 where the data signal having the sec-
ond voltage V2 is supplied, the fourth transistor P4 may
operate as the MOS capacitor.

[0071] In addition, when the data signal having the first
voltage V1 is supplied to enhance the capacitor charac-
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teristic of the third transistor P3, the third transistor P3
may operate in a strong inversion mode. When the data
signal having the second voltage V2 is supplied in order
to enhance the capacitor characteristic of the fourth tran-
sistor P4, the fourth transistor P4 may operate in the
strong inversion mode.

[0072] Therefore, the first voltage V1 of the data signal
may be set to have a voltage value of no more than the
anode electrode voltage of the OLED and the second
voltage V2 of the data signal may be set to have a voltage
value of noless than that of the first power source ELVDD.
[0073] FIG. 4 is a view illustrating a pixel according to
another embodiment. In particular, in this embodiment,
the transistors P1 to P4 that constitute the pixel 10 are
n-type metal oxide semiconductor field effect (NMOS)
transistors.

[0074] In this case, most of the elements of the pixel
illustrated in FIG. 4 are the same as the elements of the
pixel illustrated in FIG. 2. However, the conduction type
of the pixel illustrated in FIG. 4 is the reverse of the con-
duction type of the pixel illustrated in FIG. 2. Accordingly,
the coupling relationship between the third transistor P3
and the fourth transistor P4 is reversed.

[0075] That s, the source and drain electrodes of the
third transistor P3 are coupled to the second node N2
and the gate electrode of the third transistor P3 is coupled
to the first power source ELVDD.

[0076] In addition, the source and drain electrodes of
the fourth transistor P4 are coupled to the first node N1
and the gate electrode of the fourth transistor P4 is cou-
pled to the second node N2.

[0077] As a description of the operation of the pixel
according to the present embodiment, in the case where
the scan signal having the voltage of the high level is
supplied and the data signal having the first voltage V1
is supplied, the data signalis supplied to the second node
N2 by the turned-on second transistor P2.

[0078] The data signal supplied to the second node N2
has the first voltage V1, which is a sufficiently low voltage
such that, as the first voltage V1 is supplied to the source
and drain electrodes of the third transistor P3, a channel
is formed in the semiconductor layer of the third transistor
P3 so that the third transistor P3 operates as a MOS
capacitor.

[0079] However, as the first voltage V1 is supplied to
the gate electrode of the fourth transistor P4, since the
channel is not formed in the semiconductor layer of the
fourth transistor P4, the fourth transistor P4 does not op-
erate as a MOS capacitor.

[0080] Therefore, the voltage corresponding to the dif-
ference between the first power source ELVDD and the
first voltage V1 may be charged in the third transistor P3,
which operates as a MOS capacitor. The gate-source
voltage of the first transistor P1 may be uniformly main-
tained until a next scan signal is supplied. Therefore, the
first transistor P1 may be turned off in a predetermined
period so that the emission of the OLED may be stopped.
[0081] When a scan signal having a voltage of a high
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level is supplied and a data signal having the second
voltage V2 is supplied, the data signal is supplied to the
second node N2 by the turned-on second transistor P2.
[0082] The data signal supplied to the second node N2
has the second voltage V2, which is a sufficiently high
voltage such that, as the second voltage V2 is supplied
to the source and drain electrodes of the third transistor
P3, the channel is not formed in the semiconductor layer
of the third transistor P3, and the third transistor does not
operate as a MOS capacitor.

[0083] However, as the second voltage V2 is supplied
to the gate electrode of the fourth transistor P4, the chan-
nel is formed in the semiconductor layer of the fourth
transistor P4 so that the fourth transistor P4 operates as
a MOS capacitor.

[0084] Therefore, the voltage corresponding to the dif-
ference between the second voltage V2 and the voltage
(the voltage of the anode electrode of the OLED) of the
first node N1 may be charged in the fourth transistor P4,
which operates as a MOS capacitor so that the first tran-
sistor P1 generates a current corresponding to the cor-
responding gate-source voltage until a next scan signal
is supplied and that the OLED may emit light.

[0085] In addition, when the data signal having the first
voltage V1 is supplied to enhance the capacitor charac-
teristic of the third transistor P3, the third transistor P3
may operate in a strong inversion mode. When the data
signal having the second voltage V2 is supplied in order
to enhance the capacitor characteristic of the fourth tran-
sistor P4, the fourth transistor P4 may operate in a strong
inversion mode.

[0086] FIG. 5 is a view illustrating a cross-section of
the pixel of FIG. 2. FIG. 6 is a layout diagram illustrating
the pixel of FIG. 5.

[0087] Referringto FIGS. 5 and 6, the structures of the
first to fourth transistors P1 to P4 that constitute the pixel
10 will be described in detail.

[0088] Thefirsttofourthtransistors P1toP4 areformed
on a substrate 100. The substrate 100 may be formed of
a material having an insulation property such as glass,
plastic, silicon, or synthetic resin and is preferably formed
of a transparent substrate such as a glass substrate.
[0089] First, the structure of the third transistor P3 will
be representatively described. The third transistor P3 in-
cludes a semiconductor layer 102, a gate insulating layer
103, a gate electrode 104, an interlayer insulating layer
105, and source/drain electrodes 106a and 106b.
[0090] In addition, a buffer layer 101 may be formed
on the substrate 100. The buffer layer 101 for preventing
contamination by impurities contained in the substrate
100 may be formed of an insulating material such as a
silicon oxide layer SiO, or a silicon nitride layer SiN,.
[0091] The semiconductor layer 102 is formed on the
buffer layer 101 in a predetermined pattern. The semi-
conductor layer 102 may be formed of low temperature
polysilicon (LTPS) obtained by crystallizing amorphous
silicon deposited on the buffer layer 101 using a laser.
[0092] The gate insulating layer 103 is formed on the
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semiconductor layer 102. The gate insulating layer 103
may be formed as a nitride layer or an oxide layer, for
example, a silicon oxide layer or a silicon nitride layer, or
other suitable materials.

[0093] The gate electrode 104 is formed on the gate
insulating layer 103 in a predetermined pattern. The in-
terlayer insulating layer 105 is formed on the gate elec-
trode 104.

[0094] The gateinsulating layer 103 insulates the sem-
iconductor layer 102 from the gate electrode 104. The
interlayer insulating layer 105 insulates the gate elec-
trode 104 from the source/drain electrodes 106a and
106b.

[0095] The source/drain electrodes 106aand 106b are
formed on the interlayer insulating layer 105. The source/
drain electrodes 106a and 106b are electrically coupled
to both sides of the semiconductor layer 102 through con-
tact holes ch formed in the gate insulating layer 103 and
the interlayer insulating layer 105.

[0096] The gate electrode 104 and the source/drain
electrodes 106a and 106b may be formed of a metal such
as Mo, W, Ti, and A1 or an alloy or a lamination of the
above metals or other suitable materials.

[0097] A planarizing layer 107 is formed on the inter-
layerinsulating layer 105 and the source/drain electrodes
106a and 106b and may be formed of a nitride or a oxide
or other suitable materials. The anode electrode 110 of
the OLED is formed in a part where the planarizing layer
107 is partially removed. The anode electrode 110 of the
OLED is electrically coupled to the drain electrode of the
first transistor P1.

[0098] In addition, a light emitting layer 112 is formed
on the anode electrode 110 of the OLED. The light emit-
ting layer 112 has a structure in which a hole transport
layer, an organic light emitting layer, and an electron
transport layer are laminated. A hole injection layer and
an electron injection layer may be further included.
[0099] In addition, the cathode electrode 114 of the
OLED is formed on the light emitting layer 112. The cath-
ode electrode 114 of the OLED is coupled to the second
power source ELVSS.

[0100] The above-described structure of the third tran-
sistor P3 may be applied to the remaining transistors P1,
P2, and P4. Accordingly, a description of the structure
as applied to remaining transistors P1, P2, and P4 will
not be repeated.

[0101] FIG. 7 is a view illustrating the cross-section of
a pixel wherein the source and drain electrodes of a third
transistor and the source and drain electrodes of a fourth
transistor are each formed above the respective gate
electrode of the third transistor and the gate electrode of
the fourth transistor as one plate. FIG. 8 is a layout dia-
gram illustrating the pixel of FIG. 7.

[0102] ReferringtoFIGS. 5and 6, the source electrode
106a and the drain electrode 106b of each of the third
transistor P3 and the fourth transistor P4 may be coupled
to each other without contacting the gate electrode 104.
However, referring to FIGS. 7 and 8, the source electrode
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106a and the drain electrode 106b of each of the third
transistor P3 and the fourth transistor P4 may be formed
as one plate 130 above the gate electrode 104.

[0103] Therefore, additional capacitance may be se-
cured through an overlapping area formed between the
plate 130 formed by the source electrode 106a and the
drain electrode 106b and the gate metal 104.

[0104] FIG. 9 is a layout diagram illustrating a pixel in
which contact holes are additionally formed. Referring to
FIG. 9, a plurality of contact holes ch for coupling the
source/drain electrodes 106a and 106b of the third tran-
sistor P3 and the fourth transistor P4 to the respective
semiconductor layer 102 may be formed at the edge of
the plate 130 to increase the contact area between the
source/drain electrodes 106a and 106b and the semi-
conductor layer 102.

[0105] As the contact area between the source/drain
electrodes 106a and 106b and the semiconductor layer
102increases, the data signal may be stably maintained.
[0106] Thus,inthe thirdtransistor P3, the contactholes
ch may be formed at the edge on the upper and lower
sides of the plate 130 formed by the source electrode
106aand the drain electrode 106b, and additional contact
holes ch may be formed at the edge on the right and left
sides of the plate 130.

[0107] Inaddition, in the fourth transistor P4, additional
contact holes ch may be formed at the edge only on the
left side so that the contact area of the source/drain elec-
trodes 106a and 106b and the semiconductor layer 102
may be increased.

[0108] By way of summation and review, an active ma-
trix type organic light emitting display (AMOLED) in-
cludes a storage capacitor for charging data signals. The
storage capacitor may be in the form of a metal-insulator-
metal (MIM) capacitor by doping polycrystalline silicon
with impurities. However, in this case, since a channel
doping mask for doping semiconductor is to be added,
manufacturing time and manufacturing cost are in-
creased. In contrast, exemplary embodiments may pro-
vide a pixel of a simple structure and an organic light
emitting display using the same, whereby manufacturing
time and manufacturing costs may be reduced by omit-
ting a channel doping mask.

[0109] While the embodiments been described in con-
nection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the dis-
closed embodiments, but, on the contrary, is intended to
cover various modifications and equivalent arrange-
ments included within the scope of the appended claims,
and equivalents thereof.

Claims

1. A pixel (10) for an organic light emitting display, the
pixel comprising:

a first transistor (P1) coupled between a first

10
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30

35

40

45

50

55

power source (ELVDD) and a first node (N1),
thefirsttransistor (P1) including a gate electrode
coupled to a second node (N2);

an organic light emitting diode (OLED) coupled
between the first node (N1) and a second power
source (ELVSS);

a second transistor (P2) for supplying a data sig-
nal to the second node (N2) in response to a
scan signal;

a third transistor (P3) having a source electrode
(106a) and a drain electrode (106b) electrically
coupled to each other, the third transistor (P3)
being coupled between the first power source
(ELVDD) and the second node (N2); and

a fourth transistor (P4) having a source elec-
trode and a drain electrode electrically coupled
to each other, the fourth transistor (P4) being
coupled between the second node (N2) and the
first node (N1).

2. The pixel as claimed in claim 1, wherein:

the third transistor (P3) is configured to operate
as a metal oxide semiconductor (MOS) capac-
itor when a data signal having a first voltage (V1)
is supplied to the second node (N2), and

the fourth transistor (P4) is configured to operate
as a MOS capacitor when a data signal having
a second voltage (V2) is supplied to the second
node (N2), wherein the second voltage (V2) has
a larger value than the first voltage (V1).

3. The pixel as claimed in claim 2, wherein

the third transistor (P3) is configured to be driven in
a strong inversion mode when a data signal having
the first voltage (V1) is supplied to the second node
(N2), and

the fourth transistor (P4) is configured to be driven
in a strong inversion mode when a data signal having
the second voltage (V2) is supplied to the second
node (N2).

4. The pixel as claimed in one of the preceding claims,
wherein:

the third transistor (P3) and the fourth transistor
(P4) each include:

a semiconductor layer (102) on a substrate
(100);

a gate insulating layer (103) on the semi-
conductor layer (102);

agate electrode (104) on the gate insulating
layer (103);

an interlayer insulating layer (105) on the
gate electrode (104) and the gate insulating
layer (103); and



13 EP 2 624 244 A1 14

wherein the source electrode (106a) and the (V2) having a larger value than the first voltage (V1).
drain electrode (106b) of the third transistor (P3)

and the source electrode and drain electrode of

the fourth transistor (P4) are on the interlayer

insulating layer (105) and are electrically cou- 5

pled to the semiconductor layer (102) through

contact holes (ch) in the gate insulating layer

(103) and in the interlayer insulating layer (105).

The pixel as claimed in claim 4, wherein the source 70
electrode (106a) and the drain electrode (106b) of

the third transistor (P3) are formed as one plate
above the gate electrode (104) and the source elec-
trode and drain electrode of the fourth transistor (P4)

are formed as one plate above the gate electrode 15
(104).

The pixel as claimed in claim 5, wherein a plurality

of contact holes (ch) are formed at an edge of the
plate such that a contact area between the source 20
and drain electrodes (106a, 106b) of the third tran-
sistor (P3) and the semiconductor layer (102) of the
third transistor (P3) and a contact area between the
source and drain electrodes of the fourth transistor
(P4) and the semiconductor layer of the fourth tran- 25
sistor (P4) are increased.

The pixel as claimed in one of the preceding claims,
wherein the first to fourth transistors (P1, P2, P3, P4)

are p-type metal oxide semiconductor (PMOS) tran- 30
sistors or n-type metal oxide semiconductor (NMOS)
transistors.

An organic light emitting display, comprising:

35
a pixel unit (20) including pixels (10) according
to one of the preceding claims, the pixels (10)
being coupled to scan lines (S1, S2, Sn), data
lines (D1, D2, Dm), a first power source
(ELVDD), and a second power source (ELVSS); 40
a scan driver (30) for supplying scan signals to
the pixels (10) through the scan lines (S1, S2,
Sn); and
a data driver (40) for supplying data signals to
the pixels (10) through the data lines (D1, D2, 45
Dm).

The organic light emitting display as claimed in claim

8, wherein the second transistor (P2) is coupled be-
tween a respective one of the data lines (Dm) and 50
the second node (N2), the second transistor (P2)
including a gate electrode coupled to a respective
one of the scan lines (Sn).

. The organic light emitting display as claimed in one 55
of claims 8 and 9, wherein the data driver (40) is
adapted to supply a data signal having a first voltage
(V1) or a second voltage (V2), the second voltage
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